Effect of H(2)O(2) on cell cycle and survival in DNA mismatch repair-deficient and -proficient cell lines.
Patients who develop tumors with Lynch syndrome, which is caused by mutational inactivation of the DNA mismatch repair (MMR) system, have a relatively favorable prognosis compared to patients who develop sporadic tumors. Paradoxically, DNA MMR-deficient cells are resistant to many chemotherapeutic agents, and are capable of bypassing the G2/M checkpoint in vitro. Colon cancers that develop in the setting of Lynch syndrome show an abundant recruitment of immune cells into tumor tissues, which might be expected to increase oxyradical formation, and make the tumor cells more vulnerable to cell death. We examined the chemosensitivity and cell cycle response to oxidative stress in several MMR-deficient (HCT116, SW48, and DLD1) and -proficient (CaCo2, SW480, and HT29) colorectal cancer cell lines. H(2)O(2) induced a G2/M cell cycle arrest in both MMR deficient and proficient cell lines, however MMR-deficient cell lines were more sensitive to H(2)O(2) toxicity, and the response was more prolonged in MMR-deficient cells. Interestingly, human MutL-homologue (hMLH1-)defective HCT116 and hMLH1-restored HCT116+ch3 cell lines responded to H(2)O(2) with the same degree of G2/M arrest. The survival response of HCT116+ch3 was nearly identical to that of hMLH1-defective HCT116+ch2, although better than the response observed in HCT116 cells. In conclusion, greater cellular sensitivity and G2/M arrest in response to oxidative stress in MMR-deficient colorectal cancer cells could be one of the reasons for the more favorable prognosis seen in patients with Lynch syndrome. However, this sensitivity appears not to be a direct result of a deficient MMR function, but is more likely attributable to spectrum of target gene mutations that occurs in MMR-deficient tumors.